Relaxin research in the postgenomic era.
Because of the coevolution of ligands and their cognate receptors, analysis of human genomic sequences allows prediction of the pairing of these elements. Initially, we identified a group of five human leucine-rich repeat-containing G-protein-coupled receptor (LGR) genes homologous to LH, FSH, and TSH receptors. Based on common phenotypes of INSL3 null mice and transgenic mice with LGR8 gene deletion, we hypothesized that INSL3, relaxin, and related genes are likely ligands for the paralogous LGR7 and LGR8 genes. Matching the relaxin family peptides with these two orphan LGRs led to the finding that relaxin is capable of activating LGR7 and LGR8 through the Gs pathway. In addition, INSL3 and relaxin 3 were found to be specific ligands for LGR8 and LGR7, respectively. Based on the known production of INLS3 by testicular Leydig cells and ovarian theca cells, we demonstrated the expression of the INSL3 receptor LGR8 in oocytes in ovary and in male germ cells in the testis. Furthermore, we found that LH stimulates INSL3 transcripts in ovarian theca and testicular Leydig cells. INSL3, in turn, binds LGR8 expressed in germ cells to initiate the meiotic progression of arrested oocytes in preovulatory follicles in vitro and in vivo and to suppress male germ cell apoptosis in vivo. INSL3 interacts with germ cells to activate the inhibitory G protein, thus leading to decreases in cAMP production. Our data demonstrate the importance of the INSL3-LGR8 paracrine system in mediating gonadotropic actions in both ovary and testis.